Structural and functional relations among thioredoxins of different species.
Three-dimensional models have been constructed of homologous thioredoxins and protein disulfide isomerases based on the high resolution x-ray crystallographic structure of the oxidized form of Escherichia coli thioredoxin. The thioredoxins, from archebacteria to humans, have 27-69% sequence identity to E. coli thioredoxin. The models indicate that all the proteins have similar three-dimensional structures despite the large variation in amino acid sequences. As expected, residues in the active site region of thioredoxins are highly conserved. These include Asp-26, Ala-29, Trp-31, Cys-32, Gly-33, Pro-34, Cys-35, Asp-61, Pro-76, and Gly-92. Similar residues occur in most protein disulfide isomerase sequences. Most of these residues form the surface around the active site that appears to facilitate interactions with other enzymes. Other structurally important residues are also conserved. A proline at position 40 causes a kink in the alpha-2 helix and thus provides the proper position of the active site residues at the amino end of this helix. Pro-76 is important in maintaining the native structure of the molecule. In addition, residues forming the internal contact surfaces between the secondary structural elements are generally unchanged such as Phe-12, Val-25, and Phe-27.